Nanostructured materials formed by metal nanocrystals (NCs) embedded in a dielectric matrix show special optical properties in the spectral range close to the plasmon resonance wavelength. Some of the potential applications in integrated optoelectronic devices that have been suggested for these materials are related either to their linear optical properties (long-wavelength pass filters) or the non-linear optical ones (ultrafast optical switches). For these applications it is essential to control their optical spectral response in the vicinity of the surface plasmon resonance (SPR). The absorption of these materials is usually described in terms of the optical properties of both the NCsand the host material, and it also depends on the dimensions and shape of the NCs. However, the optical response in metaldielectric structures can be also controlled by producing 'periodic photonic structures, as it has been theoretically demonstrated for the case of metal thin layers [1,2]. Nevertheless experimental reports based on photonic structuring of NCs systems have been very limited.
Nanostructured materials formed by metal nanocrystals (NCs) embedded in a dielectric matrix show special optical properties in the spectral range close to the plasmon resonance wavelength. Some of the potential applications in integrated optoelectronic devices that have been suggested for these materials are related either to their linear optical properties (long-wavelength pass filters) or the non-linear optical ones (ultrafast optical switches). For these applications it is essential to control their optical spectral response in the vicinity of the surface plasmon resonance (SPR). The absorption of these materials is usually described in terms of the optical properties of both the NCsand the host material, and it also depends on the dimensions and shape of the NCs. However, the optical response in metaldielectric structures can be also controlled by producing 'periodic photonic structures, as it has been theoretically demonstrated for the case of metal thin layers [1,2]. Nevertheless experimental reports based on photonic structuring of NCs systems have been very limited.
In this work, we have produced nannstructured thin films with an absorption that has been varied as a function of the distribution of the NCs. The NCs have been distributed in layers whose periodicity has been modeled in order to design the required response. To achieve consistent results an experimental-modeling feed-back approach has been followed. The results show that the optical transmission of such a system can be varied from that of a nanocomposite material in which the metal NCs are uniformly distributed in the dielectric volume and thus exhibiting a standard absorption resonance to that of a photonic structure. Some of these configurations have been experimentally produced and the agreement between modeled and exp eriiental results is excellent.
The films have been produced by pulsed laser deposition, by independent ablation of AI203 and Cu targets. The deposition conditions have been selected to produce 6 layers of ellipsoidal NCs having average dimensions in the film ane of -5 nm and an average height 2 4 nm in a film with a total thickness of 50 nm. A reference specimen with the Cs layers being produced at the center of the film and equal Varying the values of 4 and 4 we have developed structures that allow an enhancement of the transmission up to 30% at the SPR wavelength in respect to the reference sample, while keeping the same Cu total content and the same Cu nanocrystal features. Films leading to the maximum and minimum transmission configurations have been synthesized by PLD, and the corresponding experimental absorption spectra show an excellent agreement with the simulated ones. The advantages of the different designs in terms of the optical response will be discussed. 
